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Description 
Technical Field 

[0001] This invention relates to the field of providing s 
competitive access telephone service and, more specif- 
ically, to providing a system which allows a plurality of 
local service provider switches to connect to one or more 
remote terminals, so that individual subscribers connect- 
ed to the remote temninal may select among the service 
providers. 

Background of the Invention 

[0002] Because of increasing pressure to deregulate 
the local telephone market, the incumbent local tele- 
phone service provider (the local exchange carrier or 
'LEG") is being required to unbundle telephone services 
and resources that serve local lines to provide competi- 
tion among the LEG and competitive access telephone 
service providers. One area of such unbundling that is 
particularly complicated occurs when consumer lines are 
served by a remote temninal (e.g., subscriber loop carri- 
er), instead of a direct connection to a switching office. 
(For purposes of this document, it is intended that the 
temri subscriber loop earner or "SLG" covers what are 
known in the art as subscriber loop carriers and digital 
loop carriers.) Subscriber loop carriers (SLGs) provide 
primaryconnection of subscribertelephones to the public 
switched telephone networi< (PSTN) for clusters of sub- 
scribers. There are many thousands of SLGs in use in 
both the United States and internationally. These SLGs 
are commonly used to provide economical telephone 
service in rural and suburban communities where direct 
connection to the telephone switching office for each in- 
dividual subscriber requires expensive outside plant 
equipment, such as a large number of long wire pairs, 
amplifiers, etc. However, SLGs are now also used in ur- 
ban areas, such as high height and high density housing 
units, to provide the LEG with a more convenient arrange- 
ment of resources. Thus, many LEGs are using SLGs 
where they used to use copper-pair wire to reduce the 
cost of physical maintenance of the outside plant. 
[0003] FIG. 1 illustrates a typical prior art SLG 100. 
SLG 100 is connected to a plurality of subscriber tele- 
phones (not shown) in houses 1 02, 1 04, and 1 06 via lines 
108-112 respectively (each house may have a plurality 
of line, such as houses 1 04 and 1 06). SLG 1 00 comprises 
ports and logic in a switch in a central office 114 and a 
field or remote temninal portion 1 1 6. The remote terminal 
1 1 6 of SLG 1 00 is housed on a pedestal or enclosure in 
proximity to the subscribers which it serves. The sub- 
scriber lines (copper pair or "tip and ring," as known in 
the art), which may carry voice or data, are connected to 
remote terminal 1 1 6 of SLG 1 00 at a plurality of line cards 
118, as known in the art. The SLG line cards 118 are 
generally similarto line cards found in any prior art switch- 
ing system and provide the BORSHT functionality of tel- 



ephone service (battery, over voltage, ringing, supervi- 
sion, hybrid, and testing, as is known in the art). These 
line cards are plugged into an optical networi< unit (ONU) 
120, which receives and transmits analog signals to and 
from the line card, performs analog/digital translations 
and prepares the signals for transmission to the central 
office 1 14 by embedding the signal into a transmission 
protocol. ONU 1 20 is controlled by control unit 1 22. Gon- 
trol unit 122 uses a dedicated channel to switch 1 14 in 
order to send control or command messages, such as 
reporting an off-hook or switch hook flash condition and 
receives control messages, to cause ringing, for exam- 
ple, and other functions known in the art. 
[0004] In this embodiment of FIG. 1 , a host switch 134 
at the LEG central office 1 14 is directly connected to the 
optical networi< via a plurality of network facilities 
128-132, which carry multiplexed signals from ONU 120 
on 24 channels each (such facilities are commonly 
DSIs). In this exemplary prior art embodiment, network 
facilities 128-132 are connected directly to host switch 
134. Gontrol messages and digitally encoded voice (or 
other user data) is embedded in a digital stream and 
transmitted over facilities 128-132 in a standard protocol, 
such as TR303 or TR08, as known in the art. Host switch 
134 is also connected to public switch telephone network 
1 36. In this manner, this LEG switch-remote temninal pair 
can provide telephone sen/ice for a plurality of custom- 
ers. 

[0005] Turning now to FIG. 2, a further prior art SLG 
system is shown which illustrates a remote terminal 1 1 6 
connected to host switch 134 by means of host digital 
temninal 124. Host digital tenninal 124 generally use a 
proprietary protocol 131 for conveying infonnation be- 
tween host digital tenninal 124 and remote tenminal 1 1 6 
over facilities 128-132. Host digital tenninal 124 is gen- 
erally located at the LEG switch 1 1 4 and is connected to 
a host switch 134. Host digital terminal 1 24 converts the 
proprietary protocol to the standard TR303 orTR08 pro- 
tocol for delivery to host switch 1 34, and sends such sig- 
nals over buses 1 33. Host switch 1 34 can then connect 
calls between SLG 100 and the public switch telehone 
network (PSTN) 136. 

[0006] I n most remote tenninal an-angements, there is 
a dedicated control channel 138 for converting com- 
mands between remote terminal 1 16 and either the host 
switch 134 or the host digital tenninal 138. This control 
channel 138 is used to provide supervision, set up phone 
calls, etc., as is known in the art and described in the 
above reference. A test bus 1 42 is also provided between 
the host switch 134, host digital tenminal 124 (if so 
equipped), and remote temninal 1 1 6. Test bus 1 42 is used 
by craft at host switch 134 (or via a remote link to host 
switch 134, not shown but welt known in the art) to test 
host digital tenninal 1 24 (if so equipped), remote tenninal 
1 1 6 and lines, such as 1 08-1 1 2, as is known in the art. 
[0007] In orderto provide a competitive access provid- 
er switch, such as 140, with access to a subscriber line 
served by a remote tenninal, there are several resources 
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that must be "unbundled." First, a plurality of voice chan- 
nels (trunks or DS1s) between the LEG switch and the 
remote terminal mustsomehow be connected to the conri- 
petitive access provider switch 1 40. Second, the com- 
petitive access provider switch 1 40 must have some ac- 5 
cess to control channel 138. Finally, there must be test 
access from the competitive access provider switch to 
remote terminal 1 1 6 for testing. 
[0008] In the prior art switch of FIG. 1 , there are many 
voice channels (DS1s) which can be unbundled and re- io 
directed to the competitive access provider switch by 
physically removing one or more trunks from the switch 
and physically attaching them to a similar facility (which 
uses TR 303 or TR08 protocol, or a modified version 
thereof) at the competitive access provider switch 1 40 is 
(provided the appropriate functionality is present in the 
switch). Furthennore, test access to lines 108-11 2 can 
be achieved using a variety of telemetry arrangements 
on the market today. Remote temninal 1 16, however, can 
only be tested using testing and measuring devices at 20 
host switch 134. 

[0009] However, since there is only one control chan- 
nel 138 and one test bus 142 per remote terminal 116, 
it is necessary that these facilities be shared with the 
competitive access provider switch 140. Such sharing is 25 
currently impossible because control channel 1 38 is gen- 
erally integrated into the switching equipment 134 of the 
original LEG switching system 1 1 4, and is not designed 
for access by other switches. Also in the scenario of FIG. 
2, the protocol used to control the remote terminal is pro- so 
prietary, and only the switches made by a given manu- 
facturer are capable of communicating with the control 
unit of the remote temninal. Gompetitive access service 
cannot be offered without the use of the proprietary con- 
trol channel because it is used to report off-hook and on- 35 
hook conditions, alamis, etc., from the remote temninal 
for every line, and to set up call to every line connected 
to the remote temninal. 

[0010] Therefore, a problem in the art is that there is 
no way to unbundle the control channel and test facilities 40 
from a monopoly telephone service provider so that a 
competitive access telephone service provider may con- 
trol and test selected lines in a remote temninal on a com- 
parably efficient basis with the original LEG switch. 
[0011] EP-A-0 658 063 describes a signaling system <5 
for broadband communication networks, whereby an end 
user may establish a signaling connection to a signaling 
providerotherthan the local transport provider. The local 
transport provider may be Local Exchange Carrier (LEG), 
cable television operator networks or cellular telephone 50 
networics or a combination of the above. Whereas in the 
prior art, the nature and type of signaling messages were 
controlled and processed by the local transport provider, 
hence limiting the service options available to the end 
user, EP-A-0 658 063 enables signaling messages of 55 
different nature and type to be sent unprocessed from 
the transport network to the selected signaling provider; 
and the signaling provider processes the messages and 



establishes connections to service providers. In such 
manner, the end user is provided access to a greater 
range of services and features. For a particular call, once 
a particular service provider has been identified, the sig- 
naling provider initiates and transmits service requests 
to the service provider networi< and sets up appropriate 
connections for the call. Thereafter, service is delivered 
to the user via the facilities of the access transport pro- 
vider. 

Summary of the Invention 

[0012] Apparatus and a method according to the in- 
vention are as set out in the independent claims. Pre- 
ferred fomns are set out in the dependent claims. 
[0013] An embodiment of the invention provides a sys- 
tem and method that permits competitive access provid- 
ers the ability to provide service to subscriber lines con- 
nected to a remote temninal, and the ability to control and 
test such lines. According to this invention, a new unbun- 
dling apparatus is inserted between a host switch and a 
remote terminal in order to provide access to voice chan- 
nels, maintenance channels, and the control channel for 
competitive access providers. This remote temninal un- 
bundling apparatus includes a switch fabric, a command 
module, and a testing module. In configurations where 
the remote terminal is connected directly to the switch, 
(i.e., FIG. 1 ) the unbundling apparatus is merely inserted 
somewhere in the channel path. Thus, all voice and con- 
trol channels which were fomnerty attached between the 
remote temninal and the host switch are connected 
through the switch fabric, and the testing. line from the 
remote temninal to the switch is connected through the 
testing module. Gompetitive access providers can then 
connect voice and control channels to the switch fabric 
which may then be connected to the remote terminal, 
and a testing line from each of the competitive access 
providers is connected to the remote temninal via the test- 
ing module. 

[0014] The switch fabric of the unbundling apparatus 
connects all voice channels between the remote temninal 
and all service providers. It also switches the control 
channels between the LEG switch and the competitive 
access providers on the one hand and the remote termi- 
nal on the other to the command module. The command 
module perfomns any protocol translations necessary 
(such as TR08 to TR303). All control messages from 
switches are then multiplexed and sent back to the switch 
fabric, which routes them to the original command chan- 
nel to the remote temninal. Gommand communications 
from the remote terminal (such as off-hook and alann 
conditions on a line) are demultiplexed, translated (if nec- 
essary) and sent to the switch fabric for delivery to the 
switch that controls that particular line. 
[0015] Test commands from the original LEG switch 
are sent via a metallic path to the testing module, which 
forwards them via a metallic connection to the remote 
terminal. Test commands from competitive access pro- 
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viders are also sent via new metallic paths to the testing 
module, and then sent through the single a metallic con- 
nection to the remote terminal. 
[0016] Alternatively, in situations where the original 
LEG switch is connected to a remote temninal via a host s 
digital temninal (i.e., FIG. 2), an unbundling apparatus 
according to this invention may be connected between 
the host switch and the host digital temninal. In this sce- 
nario, voice lines, control lines, and test lines are treated 
as described above. However, with the unbundling ap- 
paratus between the host switch and the host digital ter- 
minal, standard protocols (such asTR303 orTROS) may 
be used to connect competitive access provider switches 
to the host digital temninal without the unbundling appa- 
ratus having to translate any proprietary protocol, and 
without having to modify the remote terminal to under- 
stand a standard protocol. 

[0017] Finally, an unbundling apparatus according to 
this invention may be used with a command module that 
translates TR303 or TR08 to proprietary protocol and, 20 
thus, may be inserted anywhere into the network using 
any combination of switches. 

[0018] in this manner, competitive access providers 
may fully control specific lines on a remote terminal, pro- 
viding all control functionality and test capabilities nec- 25 
essary to maintain a reliable remote temninal, while un- 
bundling the remote tenninal services from the original 
LEG switch. 

Brief Description of the Drawing 30 

[0019] A more complete understanding of the inven- 
tion may be obtained from consideration of the following 
description in conjunction with the drawings in which: 

35 

FIG. 1 is a block diagram of a prior art SLG system 
and its connection to the public switched telephone 
network; 

FIG. 2 is a block diagram of a different prior art SLG 
system and its connection to the public telephone <o 
network; 

FIG. 3 is a block diagram of an unbundling system 
illustrating the unbundling of lines and sharing of fa- 
cilities among the original LEG switch and to com- 
petitive access providers according to the prior art 45 
systems of FIG. 1; 

FIG. 4 is a block diagram of an unbundling system 
used in conjunction with the SLG system of FIG, 2; 
FIG. 5 is a block diagram of an unbundling system 
that perfomns protocol conversion used in conjunc- 50 
tion with the systems of FIGS. 1 and 2; 
FIG. 6 is a more detailed description of the unbun- 
dling system of FIGS. 3, 4, and 5; 
FIG. 7 is an example of the routing of a voice channel 
from the original LEG switch to the remote terminal; 55 
FIG. 8 is an example of a competitive access provider 
routing of a voice channel to the remote temninal; 
FIG. 9 is an example of a command from a LEG 
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switch to the remote tenninal; 

FIG, 10 is an example of the routing of a command 

from a competitive access provider to the remote 

terminal; 

FIG. 11 is an example of the maintenance request 
from a LEG switch to the remote tenninal; 
FIG. 12 is a diagram illustrating the connection be- 
tween a competitive access provider switch and the 
maintenance access of a remote terminal; 
FIG. 13 is a flow chart of operations in the testing 
access and arbitration portion of the unbundling sys- 
tem according to this invention; and 
FIG. 14 is a flow chart illustrating the flow of control 
in the command interleave process portion of the 
unbundling apparatus according to this invention. 

Detailed Description 

[0020] FIG. 3 is a block diagram Illustrating a first ex- 
emplary embodiment of an unbundling apparatus 200 
which connects a plurality of switches 1 34, 202, and 204, 
to a remote tenninal 1 16. As will be described in more 
detail below, unbundling apparatus 200 comprises three 
modules: a switch fabric 206, a command module 208, 
and atesting module 21 0. In this exemplary embodiment, 
a LEG switch 134 and competitive access provider 
switches 202 and 204 can communicate directly with a 
remote terminal using TR303 or TR08 protocol. In this 
exemplary embodiment, all voice, control and test chan- 
nels 1 28, 1 30, 1 32, 1 38, and 1 44 between the LEG switch 
134 and remote terminal 1 1 6 are cut, and the unbundling 
apparatus added. Voice and control competitive access 
channels of the original LEG switch 134 (128, 130, 132, 
and 138) and competitive access provider switch 202 
(232, 234) and provider switch 204 (236, 238) are then 
connected to switch fabric 206, and metallic test paths 
144, 242, and 244 are connected to testing module 210. 
Voice and control channels (128*. 130*, 132*, and 138') 
from remote tenminal 116 are also connected to switch 
fabric 206 and a metallic test bus 142 is connected to 
testing module 210, 

[0021] Switch fabric 206, in this exemplary embodi- 
ment, comprises a DSO switch fabric, which is connected 
to a plurality of DS1 inputs and outputs as known in the 
art. Gommand module 208 is connected to switch fabric 
206 via a plurality of DSO connections 21 2, 21 4, 21 6, and 
21 8. Gommand module 208 receives command messag- 
es from both the competitive access provider switches 
202 and 204 and the original LEG switch 1 14 via switch 
fabric 206. Gommand module 208 multiplexes command 
messages for remote tenninal 116 and forwards them 
via one of the DSOs 212-218 back to switch fabric 206 
switches them onto command channel 138'. Gommand 
module also receives control messages and alarm mes- 
sages from remote temninal 116, and send them to the 
switch that controls that line. 

[0022] Advantageously, command module 208 per- 
fonns any translation necessary from the native com- 



4 



7 



EP 0 783 221 B1 



8 



mand set of competitive access provider switches 202 
and 204 into the command language that control unit 202 
of remote temninal 116 is expecting (usually TR303 to 
TR08 or vice-versa). Command module 208 is also con- 
nected to an operating service and support system (OSS) 5 
220, which may remotely control remote temninal 1 1 6 for 
maintenance and other functions cun-ently provided by 
the OSS system in the prior art and, thus, will not be 
discussed further. 

[0023] Testing module 210 Is connected to original 
LEG switch 1 14 via metallic test bus 144 and connects 
tests that originate with original LEO switch through bus 
142 to remote temninal 116. Test requests originating 
from competitive access provider switches 202 and 204 
are sent to test module 210 via metallic test buses 242 
and 244 and multiplexed together with test requests from 
LEG switch 1 34 so that they appear to remote terminal 
116 as if all test requests were from LEG switch 134. 
Results are reported back through testing unit 210, de- 
multiplexed, and delivered to the appropriate switch. 
[0024] Each competitive access provider switch 202 
and 204 may be connected to other remote temninals or 
other competitive access remote terminals. In this exem- 
plary embodiment, competitive access provider switch 
202 is connected to the switch fabric 206 of unbundling 
apparatus 200 via trunks (DSIs) 232 and 234 and com- 
petitive access provider switch 204 is connected via 
trunks (DSIs) 236 and 238. In this manner, unbundling 
apparatus 200 may provide competitive access tele- 
phone service providers access to one or more remote 
terminals which may be serving a plurality of lines. 
[0025] Thus, each subscriber 1 02-1 06 may select one 
among the service providers 1 1 4, 202, and 204, accord- 
ing to need, desire, cost, or other considerations. Fur- 
themnore, unbundling apparatus 200 may be located an- 
ywhere in the network, i.e., at the remote temninal 116, 
at the original LEG switch 1 1 4, or anywhere in between; 
as long as competitive access provider 202 and 204 can 
physically make the connections to unbundling appara- 
tus 200. Finally, unbundling apparatus may be connected 
to more than one remote temninal, such as 262 and 264 
(up to the capacity of switch fabric 206). Thus, a flexible 
system for providing competitive access, that is unbun- 
dling, of one or more remote terminals is shown. 
[0026] Turning now to FIG. 4, the use of an unbundling 
apparatus in the prior art configuration illustrated in FIG. 
2 is shown. Returning briefly to FIG. 2, it is noted that 
there is a proprietary protocol 131 between host digital 
temninal 124 and remote temninal 116. However, there 
is a standard interface using TR303 or TR08 between 
host switch 134 and hostdigitaltemninall 24 via a plurality 
of links 133. In the embodiment of FIG. 4, unbundling 
apparatus 200 is connected between switch 1 24 and host 
digital temninal 124. At this point, other competitive ac- 
cess provider switches such as 202 and 204, which can 
communicate via TR303 or TR08, can then be simply 
and efficiently connected to switch fabric 206 and test 
module 210. The main difference between this configu- 



ration and the configuration described above in connec- 
tion with FIG. 3 is that the unbundling apparatus must be 
located within the original LEG switching office 114 so 
that a common protocol (i.e., TR303) may be used among 
all switches. Thus, in the configuration of FIG. 4, propri- 
etary interface 1 31 is preserved between host digital ter- 
minal 124 and remote tennninal 116. 
[0027] Tumtng now to FIG. 5, a further embodiment of 
unbundling apparatus 200 is shown. In this exemplary 
embodiment, there Is a mixture of switches wherein orig- 
inal LEG switch 1 34 and competitive access provider 204 
have switches which communicate directly with remote 
temninal 1 16 in TR303 orTROS protocol. However, com- 
petitive access provider switch 202 includes host digital 
temninal 224, which uses a proprietary protocol over 
trunks 232 and 234. In this case, when a command or 
communication is received over trunk 232 or 234, it is 
switched through switch fabric 206 through one of con- 
nections 21 2-21 8 into command module 208. Command 
module 208 in this exemplary embodiment is pro- 
grammed to translate between the proprietary interface 
as understood by host temninal 224 and TR303 orTROS. 
In this manner, all of the unbundling apparatus 200 may 
provide competitive access in neariy every configuration, 
depending upon the translation program in command 
module 208. 

[0028] Turning now to FIG. 6, a more detailed block 
diagram of unbundling apparatus 200 is shown. Switch 
fabric 206 of unbundling apparatus 200 comprises a DSO 
switching fabric, which, as known in the art, connects to 
a plurality of DSIs. Switch fabric 206 perfomns basic 
grooming functionality, that is, separating each DSO pair 
and providing routing, etc., as is known in the art. Switch 
fabric 206 could be any form of fabric which can switch 
individual units of multi-unit tmnks. 
[0029] In this embodiment, switch fabric 206 is con- 
nected to competitive access service switches via DSIs 
232, 234, 236, and 238. As stated above, there may be 
one or more competitive access service providers con- 
nected to switch fabric 206, up to the capacity of switch 
fabric 206, without departing from the scope of this in- 
vention. Switch fabric 206 is connected to remote termi- 
nal 1 1 6 via DS1 s 1 28*, 1 30', 1 32', and command channel 
138' (in the configuration of FIG. 4 switch fabric 206 is 
connected to host digital temninal via 128-138). By these 
connections, the DS1 s and command channels that are 
nomnally connected between a remote temninal and the 
original LEG switch are still provided with one connection 
Into the unbundling apparatus 200, as if it were directly 
connected. Also, switch fabric 206 can temnlnate DSIs 
from more than one remote temninal such as remote ter- 
minals 260 and 262, and translate voice channels from 
such multiple remote temninals to appear as one remote 
temninal to a competitive access provider switch, thus, 
providing improved utilization of the competitive access 
provider resources. Thus, nothing at the remote temninal 
(s) connected to an unbundling apparatus according to 
this invention needs to be modified in order to unbundle 
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access to such remote terminals. 
[0030] Switch fabric 206 also has DSO connections to 
the command module, or command interleave process 
208. Switch fabric 206, as will be discussed below, has 
connections to the original LEC switch via DSIs 128, 5 
130, and command channel 138, as in the prior art, so 
that the original LEC switch need not be modified in order 
to unbundle remote terminal access to individual lines. 
Most importantly, command interleave process 208 mul- 
tiplexes/demultiplexes command messages to and from io 
all of the service providers and the remote terminal, and 
sends such command messages back through switch 
fabric 206. Switch fabric 206 then sends such command 
messages to the appropriate command channel. 
[0031 ] Command interleave process 208 perfomns any ^5 
conversion necessary from any fomn of remote command 
interface language (which may be used by competitive 
access providers 202 and 204) to the original command 
language of LEC switch 114, so that it appears to the 
remote tenninal as if such commands originate from one 20 
source. Command module 208 also translates competi- 
tive access providers virtual remote terminal names to 
the appropriate remote tenninal if more than one remote 
terminal is connected to device 200. Thus, command 
module may translate TR303 to TR08, the reverse, or 25 
any proprietary interface language to TR303 or TR08, 
depending upon its programming. 
[0032] Test access and ariDitration unit (T AA) 21 0 pro- 
vides test access to and from the remote tenninal via 
trunk 142 (for remoteterminal 116 shown, and additional 30 
buses if more than one remote tenninal is connected to 
device 200) to and from LEC switch via 144, 242 for 
switch 204, and 244 for switch 202. Test access and ar- 
bitration unit 210 then arbitrates among the switches 
wishing to mn tests, allowing one test at a time to the 35 
remote terminal 116 maintenance access via trunk 142 
and simultaneously testing the other remote tenninals, if 
so equipped (generally, one test at a time per remote 
tenninal). Test access and arisitration unit 21 0 also has 
a plurality of inhibit lines 306, 308, and 310, which are "^o 
connected to each switch in order to prevent the switches 
from preempting tests in progress or maintenance activ- 
ities on remote tenninal 1 1 6. Test access and ariDitration 
unit 21 0 is connected to test measurement devices 212, 
as are known in the art. These test measurement devices 45 
212, nonnally provided on a switch, allow competitive 
access service providers access to test measurement 
devices that tests this particular brand of remote tenninal 
1 1 6, even if the competitive access provider switch is not 
made by the same manufacturer. so 
[0033] Thus, through use of switch fabric 206, com- 
mand interleave process 208 and test access and arb\- 
tration unit 210, each switch is provided access to lines 
on remote tenninal 1 1 6, may send and receive com- 
mands to control such lines, and are all provided access 55 
to test mechanisms for remote tenninal 1 1 6, without hav- 
ing to change any protocols in the existing LEC remote 
terminal, LEC switch, or competitive access providers. 



This invention provides an economical and simple meth- 
od for unbundling remote terminal 1 16 from the original 
LEC switch, and provides competition at the local service 
level with a minimal amount of disruption of operation of 
pre-existing hardware. 

[0034] FIGS. 7-12 illustrate various connections 
through unbundling apparatus 200 in onjerto show how 
connections are made through this system. Turning first 
to FIG. 6, FIG. 6 illustrates a voice path to/from the original 
LEC switch connected to/from remote tenninal 16. The 
voice path 400 is set up on one of the DSOs of DS1 132, 
for example, and delivered from original LEC switch 1 1 4 
to the switch fabric 206. SF 206 connects this DSO to one 
of the plurality of DSOs in one of the DS1 s connected to 
a remote tenninal 116, which, in this example, is con- 
nected through DS1 130' to remote tenninal 1 1 6. 
[0035] Turning now to FIG. 8, an example of a com- 
petitive access service provider voice path connected to 
and from a remote temiinal is Illustrated. In this scenario, 
a call arriving from a competitive access service provider 
switch, i.e., switch 202 on DS1 232, is groomed and sent 
through the switch fabric 206 via path 500 to one of the 
voice channels attached to remote tenninal 1 1 6, in this 
instance DS1 1 30'. Direct connections can thus be made 
between competitive access providers and remote ter- 
minal 116 which appears as if the competitive access 
provider were originally attached to the remote terminal 
116. 

[0036] Turning now to FIG. 9, an example of a com- 
mand connection between the original LEC switch and 
the remote tenninal is shown. A path 600 is set up be- 
tween the control channel 138 emanating from the orig- 
inal LEC switch through to control channel 138" which 
connects to the controller of the remote tenninal 1 1 6. 
Such a connection appears as if it originated as if there 
were no unbundling apparatus 200 between the original 
LEC switch and the remote tenninal 11 6. In this scenario, 
commands from channel 138 are delivered to CIP 208. 
These commands (having originated from the original 
LEC switch) do not need to be translated and thus as 
sent through switch fabric 206 to the CIP 208 back 
through a connection the switch fabric 206 in order to be 
connected to control channel 138*. 
[0037] Turning nowto FIG. 10, a path for a competitive 
access provider command to remote tenninal 1 1 6 to con- 
trol or receive Infonnation from tenninal 1 1 6 is illustrated. 
In this scenario, competitive access provider switch 204 
sends and/or receives a command via 1 channel of DS1 
238 which is received at switch fabric 206. Switch fabric 
206 grooms the channel pair and sends the command 
via path 700 into CIP 208. CIP 208 perfomns any trans- 
lations of commands according to any of the protocols 
(see FIG. 13 and the accompanying text) through a mul- 
tiplexer and sent via path 700 to switch fabric 206 where 
it is sent through command channel 138' to the remote 
tenninal. In this manner, competitive access providers 
(and remote tenninals) merely send and receive com- 
mand in their native command language and all conver- 
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sion is performed in the conversion interface process 
208. 

[0038] Comnnands are multiplexed in CI P 208 and sent 
on a command channel to remote terminal 1 1 6. Further, 
commands from other competitive access provider 5 
switches in the original LEG switch are multiplexed on 
the same channel. Thus, from either end point of view, 
unbundling apparatus 200 gives the appearance of the 
remote temriinal 116 being directly connected to any 
switch connected to the unbundling apparatus 200. io 
[0039] Tuming to FIG. 1 0, the original LEG switch 1 14 
perfonns a test on path 800 via bus 144 as it did in the 
prior art. Such tests are received at the test access and 
artDitration fTAA) 21 0 device. Such tests may be connect- 
ed through test measurement devices 212 in order to is 
access testing too Is formeriy provided at the original LEG 
switch 114. The test measurement device 212 is then 
connected via path 800 to test bus 142 which malces a 
test communication to remote temiinal 1 1 6. The results 
are measured in test measurement devices 212 and the 20 
compiled results sent back on path 800 through bus 1 44. 
Thus, the LEG switch sends tests and receives results 
in the same manner and appearance as known in the art 
today. 

[0040] Tuming now to FIG. 12, control of remote ter- 25 
minal maintenance access from a competitive access 
providerswftch is illustrated. In this scenario, competitive 
access provider switch 202 makes a test connection to 
TAA 210 via test bus 242. TAA 210 then sets up path 
900 through one of the plurality of channels through test 3o 
measurement devices 212 if necessary and then from 
test measurement devices 21 2 through a continuation of 
path 900 through remote tenninal maintenance bus 142 
to remote temninal 1 16. In this manner, competitive ac- 
cess provider switches have full capabilities of perform- 35 
ing routine maintenance on lines and/or line cards chan- 
nels etc., that are under the control of the competitive 
access provider switches. 

[0041] Tuming now to FIG. 13, a flow chart of control 
is illustrated. In this example, an alamn is coming over 40 
maintenance channel 142 from remote tenninal 1 1 6, but 
this flow of control is applicable to command messages 
flowing in both directions. Operations begin in circle 1 000 
and proceed to action block 1 002, where remote tenninal 
sends an alamn using one of a plurality of interface mes- 45 
sages (herein TR303 or TR08, which are well-known in 
the art or even a proprietary interface). Processing con- 
tinues to decision diamond 1004 where a determination 
is made if this is an alann associated with the LEG switch. 
If it is not, then processing continues to action blocks so 
1006 where the CIP translates the address to a virtual 
remote tenminal address for one of the competitive ac- 
cess provider switches 202 and 204. If the address is on 
the LEG switch 114, and after action box 1 006, process- 
ing continues to action blocks 1 008, where the alarm is S5 
sent to its respective destination. Processing ends in box 
1010. 

[0042] FIG. 14 illustrates processing a control mes- 



sage from a competitive access provider switch to the 
remote tenninal. Processing begins in circle 1100 and 
proceeds to action block 1102, where the competitive 
access provider switch sends a call set up command, for 
example, in TR303 sequence on a virtual TR303 inter- 
face. Processing continues to action blocks 1 1 04 where 
the GIP 208 translates the virtual remote tenninal ad- 
dress and channel address to a specific DSI address on 
remote tenninal 116. Processing continues to decision 
diamond 1 1 06, where a detennination is made if the con- 
trol channel is idle. This action is taken as a fomri of ar- 
bitration in order to keep the remote tenninal from being 
flooded with messages. If the control channel is not idle, 
then the message is stored until the channel is idle in 
action blocks 1008. 

[0043] If in decision diagram 1 1 06 the control channel 
is idle, then a detennination is made if the control channel 
uses TR008 in decision diamonds 1110. If the control 
channel does not use TR008, then in action blocks 1111 
and 1112, messages converted to TR008. Processing 
continues from box 1112 and decision diamond 1 1 0 yes 
branch to action blocks 1114 where the messages are 
send over the control channel to the remote tenninal. 
Processing ends action box 1116. 



Claims 

1. An unbundling apparatus (200) for connecting a plu- 
rality of switches (1 34, 228, 230) to a plurality of re- 
mote temninals (116, 260, 262), said remote temrii- 
nals being connected to a plurality of customer lines 
(108, 1 10, 1 12), said apparatus comprising: 

a switch fabric (206) for providing connections 
between said plurality of switches and said plu- 
rality of remote temninals; 
a command module (208) connected to said 
switch fabric for receiving control messages 
from said plurality of switches, multiplexing said 
control messages, and fonwarding said control 
messages to one of said plurality of remote ter- 
minals, and for receiving control messages from 
said plurality of remote tennlnals, demultiplexing 
said control messages, and causing said control 
messages to be delivered to ones of said switch- 
es via said switch fabric; and 
a testing module (21 0) connected to said plural- 
ity of switches and said plurality of remote ter- 
minals for receiving test requests from request- 
ing switches of said plurality of switches and for- 
warding said test requests to ones of said re- 
mote temninals, and receiving test results from 
said remote temninals and forwarding said test 
results to the requesting switches. 

2. An apparatus according to claim 1 wherein said com- 
mand module includes means for translating com- 
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mand messages into a protocol expected by the re- 
mote terminal. 

3. An apparatus according to claim 2 wherein said 
means fortranslating translates between TR303 and 
TR08. 

4. An apparatus according to claim 2 wherein said 
means for translating translates between a proprie- 
tary protocol language and TR303. 

5. An apparatus according to claim 2 wherein said 
means fortranslating translates between a proprie- 
tary protocol language and TR08. 

6. An apparatus according to claim 1 wherein said test- 
ing module includes measurement means for pro- 
viding testing capabilities. 

7. An apparatus according to claim 1 wherein said 
switch fabric switches DSOs. 

8. An apparatus according to claim 1 wherein said 
switch fabric includes means for grooming control 
messages and delivering said control messages to 
said command module. 

9. Amethod for use in a telephone networkfor providing 
service to a plurality of telephone subscribers con- 
nected to a remote terminal (116) by a plurality of 
competing service providers (114, 202, 204), each 
of said competing service providers having its own 
switching system, yielding a plurality of switching 
systems (1 34, 228, 230), said telephone network in- 
cluding an unbundling apparatus (200) connected 
between said remote temiinal and said plurality of 
switching systems, said unbundling apparatus com- 
prising a switch fabric (206), and a command module 
(208), said method comprising the steps of: 

said switch fabric connecting voice channels be- 
tween said plurality of switching systems and 
said remote tenninal; 

said switch fabric connecting control channels 
to said command module; 
said command module multiplexing commands 
from said plurality of switching systems to said 
remote terminal and sending said multiplexed 
commands to said remote tenninal, and said 
command module demultiplexing commands 
from said remote temninal and sending said 
command to one of said plurality of switching 
systems, so that said telephone network can 
provide telephone service to any of said tele- 
phone lines connected to said remote tenninal 
through any of said plurality of competitive 
switching systems. 



10. A method according to claim 9 wherein different com- 
munication protocols are used by said remote tenni- 
nal and one or more of said plurality of switching 
systems, said method further including the step of: 

5 said command module translating control messages 
from the protocol of the source to the protocol of the 
destination. 

1 1 . A method according to claim 9 wherein said unbun- 
10 dling device includes a test module (210) which is 

connected to all of said plurality of switching systems 
and said remote terminal, said method including the 
steps of: 

15 receiving a test command at said test module 

from a requesting one of said plurality of switch- 
ing systems; 

said test module fonwarding said test command 
to said remote terminal; and 
20 responsive to receiving a result of said test, said 

test module forwarding said result to said switch- 
ing system requesting said test. 

12. A method according to claim 1 1 further including the 
25 step of: 

said test module detemnining if a test is in 
progress when it receives a test request and 
storing said test request if there is a test in 
30 progress. 



Patentansp ruche 

35 1. Entbundelungsvon-jchtung (200) zum Verbinden 
mehrerer Vermittlungen (134, 228, 230) mit mehre- 
ren abgesetzten Endgeraten (116, 260, 262), wobei 
die abgesetzten Endgerate mrt mehreren Kunden- 
anschlussen (108, 110, 1 12) verbunden sind, wobei 

40 die Vorrichtung folgendes umfaBt: 

ein Koppelfeld (206) zum Bereitstellen von Ver- 
bindungen zwischen den mehreren Vemnittlun- 
gen und den mehreren abgesetzten EndgerS- 

45 ten; 

ein mit dem Koppelfeld verbundenes Befehls- 
modul (208) zum Empfangen von Steuemach- 
richten von den mehreren Vemnittlungen, Multi- 
plexen der Steuemachrichten und Weiterleiten 

50 der Steuemachrichten zu einem der mehreren 

abgesetzten EndgerSte und zum Empfangen 
von Steuemachrichten von den mehreren ab- 
gesetzten Endgeraten, Demultiplexen derSteu- 
emachrichten und Bewirken, daf3 die Steuer- 

55 nachrichten uberdas Koppelfeld an einzelne der 

Vemnittlungen abgeliefert werden; und 
ein mit den mehreren Vemnittlungen und den 
mehreren abgesetzten Endgeraten veriDunde- 
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nes Testmodul (210) zum Empfangen von Te- 
stanfordemngen von anfordernden Vemnittlun- 
gen der mehreren Vermittlungen und Weiteiiei- 
ten derTestanforderungen zu einzelnen derab- 
gesetzten EndgerSte und zum Ennpfangen von 5 
Testergebnissen von den abgesetzten Endge- 
raten und Weiterleiten der Testergebnisse zu 
den anfordernden Vermittlungen. 

2. Von'ichtung nach Anspnich 1 , wobei das Befehls- 
modul etn Mittel zum Ubersetzen von Befehlsnach- 
richten in ein von dem abgesetzten Endgerat erwar- 
tetes Protokoll enthSlt. 

3. Vorrichtung nach Anspruch 2, wobei das Mittel zum '5 
Ubersetzen zwischen TR303 und TR08 Cibersetzt. 

4. Von-ichtung nach Anspruch 2, wobei das Mittet zum 
Ubersetzen zwischen einer proprietSren Protokoll- 
sprache und TR303 Qbersetzt. 

5. Von-ichtung nach Anspruch 2, wobei das Mittel zum 
Ubersetzen zwischen einer proprietaren Protol^oll- 
sprache und TR08 ubersetzt. 

25 

6. Von-ichtung nach Anspruch 1 , wobei das Testmodul 
ein MeBmittel zum Bereitstellen von Testf&higkeiten 
enthait. 

7. Von-ichtung nach Anspruch 1 , wobei das Koppelfeld 30 
DSOs vermittelt. 

8. Vorrichtung nach Anspruch 1 , wobei das Koppelfeld 
ein Mittel zum Vorbereiten von Steuernachrichten 
und Abliefem der Steuernachrichten an das Befehls- 35 
modul enthait. 

9. Verfahren zur Verwendung in einem Femsprechnetz 
zum Bereitstellen von Dtenst fur mehrere Fem- 
sprechteilnehmer, die durch mehrere konkurrieren- 40 
de Dlenstanbieter (114, 202, 204) mit einem abge- 
setzten Endgerat (116) verbunden werden, wobei 
jederder konkurrierenden Dlenstanbieter sein eige- 
nes Vemiittlungssystem besitzt, so daB sich mehre- 
re Vennfttlungssysteme (134, 228, 230) ergeben, 
wobei das Femsprechnetz eine zwischen das abge- 
setzte Endgerat und die mehreren Vermittlungssy- 
steme geschaltete Entbiindelungsvon-ichtung (200) 
enthalt, wobei die Entbundelungsvorrichtung ein 
Koppelfeld (206) und ein Befehlsmodul (208) urn- 50 
faBt, wobeidas Verfahren die folgenden Schrttte um- 
faBt: 

das Koppelfeld verbindet SprachkanSle zwi- 
schen den mehreren Vennittlungssystemen 55 
und dem abgesetzten Endgerat; 
das Koppelfeld verbindet Steuerkanale mit dem 
Befehlsmodul; 



das Befehlsmodul multiplext Befehie von den 
mehreren Vennittlungssystemen zu dem abge- 
setzten Endgerat und sendet die gemultiplexten 
Befehie zu dem abgesetzten EndgerSt, und das 
Befehlsmodul dem ultiplext Befehie von dem ab- 
gesetzten Endgerat und sendet den Befehl zu 
einem der mehreren Vemiittlungssysteme, so 
daB das Femsprechnetz beliebigen der durch 
beliebige der mehreren konkurrierenden Ver- 
mittlungssysteme mit dem abgesetzten Endge- 
rat verbundenen Fernsprechanschliissen Fern- 
sprechdienst bereitstellen kann. 

10. Verfahren nach Anspruch 9, wobei das abgesetzte 
Endgerit und ein oder mehrere der mehreren Ver- 
mittlungssysteme verschiedene Kommunikations- 
protokolle verwenden, wobei das Verfahren ferner 
den folgenden Schritt umfaBt: 

das Befehlsmodul Dbersetzt Steuernachrichten 
aus dem Protokoll der Quelle in das Protokoll 
des Ziels. 

11. Verfahren nach Anspruch 9, wobei die Entbunde- 
lungsvorrichtung ein Testmodul (210) enthalt, das 
mit alien der mehreren Vennittlungssysteme und 
dem abgesetzten Endgeratverbunden ist, wobei das 
Verfahren die folgenden Schritte umfaBt: 

Empfangen eines Testbefehls in dem Testmo- 
dul von einem anfordernden der mehreren Ver- 
mittlungssysteme; 

wobei das Testmodul den Testbefehl zu dem 
abgesetzten Endgerat weiterleitet; und 
als Reaktion auf das Empfangen eines Ergeb- 
nisses des Tests leitet das Testmodul das Er- 
gebnis zu dem den Test anfordernden Vemnitt- 
lungssystem weiter. 

1 2. Verfahren nach Anspruch 1 1 , femer mit dem folgen- 
den Schritt: 

das Testmodul bestimmt, ob gerade ein Test ab- 
ISuft, wenn es eine Testanforderung empf&ngt, 
und speichert die Testanforderung, wenn gera- 
de ein Test ablauft. 



Revendications 

1. Appareil de d^groupage (200) pour connecter une 
pluralite de commutateurs (1 34, 228, 230) k une plu- 
rality de temninaux distants (116, 260, 262), lesdits 
tenninaux distants 6tant connect^s k une pluralite 
de lignes de clients (108, 110, 112), (edit appareil 
comprenant : 

une matrice de commutation (206) pourfoumir 
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des connexions entre ladite plurality de commu- 
tateurs et ladite plurality de terminaux distants ; 
un module de commande (208) connects k la- 
dite matrice de commutation pour recevoir des 
messages de contrdle provenant de ladite plu- 5 
ralit§ de commutateurs, multiplexer lesdits mes- 
sages de controle et transferer lesdits messa- 
ges de contrdle k un de ladite plurality de temni- 
naux distants, et pour recevoir des messages 
de contrdle provenant de ladite plurality de ter- 
minaux distants, demultiplexer lesdits messa- 
ges de contrdle et amener lesdits messages de 
contrdle k dtre achemin^s k certains desdits 
commutateurs par rinterm^diaire de ladite ma- 
trice de commutation ; et is 
un module d'essai (210) connects k ladite plu- 
ralite de commutateurs et ladite pluralite de ter- 
minaux distants pour recevoir des demandes 
d'essai provenant de commutateurs deman- 
deurs de ladite plurality de commutateurs et 20 
transferer lesdites demandes d'essai a certains 
desdits temninaux distants, et recevoir des r6- 
sultats d'essai provenant desdits temninaux dis- 
tants et transferer lesdits r^sultats d'essai aux 
commutateurs demandeurs. 25 

2. Appareil selon la revendication 1 dans lequet led'rt 
module de commande comprend des moyens pour 
traduire des messages de commande en un proto- 
col e prevu par le temninal distant. so 

3. Appareil selon la revendication 2 dans lequel lesdits 
moyens pour traduire traduisent entre TR303 et 
TR08. 

35 

4. Appareil selon la revendication 2 dans lequel lesdits 
moyens pour traduire traduisent entre un langage 
de protocole proprietaire et TR303. 

5. Appareil selon la revendication 2 dans lequel lesdits "to 
moyens pour traduire traduisent entre un langage 

de protocole proprietaire et TR08. 

6. Appareil selon la revendication 1 dans tequel (edit 
module d'essai comprend des moyens de mesure ^5 
pour fournir des capacites d'essai. 

7. Appareil selon la revendication 1 dans lequel ladite 
matrice de commutation commute des DSO. 

50 

8. Appareil selon la revendication 1 dans lequel ladite 
matrice de commutation comprend des moyens pour 
grouper des messages de contrdle et acheminer les- 
dits messages de contrdle audit module de comman- 
de. 55 

9. Precede pour une utilisation dans un r^seau tele- 
phonique pour fournir un service k une pluralite 
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d'abonnes telephoniques connect^e k un temninal 
distant (1 1 6) par une plurality de foumisseurs de ser- 
vice concurrents (114, 202, 204), chacun desdits 
fournisseurs de service concurrents ayant son pro- 
pre syst6me de commutation, produisant une plura- 
lity de syst^nnes de commutation (134, 228, 230), 
ledit reseau telephonique comprenant un appareil 
de d6groupage (200) connects entre ledit temninal 
distant et ladite pluralite de systemes de commuta- 
tion, ledit appareil de dSgroupage comprenant une 
matrice de commutation (206) et un module de com- 
mande (208), ledit precede comprenant les Stapes 
de: 

ladite matrice de commutation connectant des 
can aux vocaux entre ladite plurality de syst^ 
mes de commutation et ledit temninal distant ; 
ladite matrice de commutation connectant des 
canaux de contrdle audit module de 
commande ; 

ledit module de commande multiplexant des 
commandes provenant de ladite plurality de 
systemes de commutation audit temninal distant 
et envoyant lesdites commandes multiplex^es 
audit temninal distant, et ledit module de com- 
mande d^multiplexant des commandes prove- 
nant dudit tenninal distant et envoyant ladite 
commande ^ un de ladrte plurality de systemes 
de commutation, de sorte que ledit reseau tele- 
phonique peut foumir un service telephonique 
k Tune quelconque desdites lignes tei6phonl- 
ques connectees audit tenninal distant grace a 
I'un quelconque de ladite plurality de systemes 
de commutation concun'ents. 

10. Proc6de selon la revendication 9 dans lequel des 
protocoles de communication diff^rents sont utilises 
par ledit temninal distant et un ou plusieurs de ladite 
plurality de systemes de commutation, ledit precede 
comprenant en outre I'etape de : ledit module de 
commande traduisant des messages de contrdle du 
protocole de la source vers le protocole de destina- 
tion. 

11. Precede selon la revendication 9 dans lequel ledit 
dispositif de degroupage comprend un module d'es- 
sai (210) qui est connect^ ^ tous de ladite plurality 
de systfemes de commutation et audit tenninal dis- 
tant, tedit precede comprenant les etapes de : 

reception d'une commande d'essai au niveau 
dudit module d'essai provenant d'un syst^me 
demandeur pamni ladite plurality de systemes 
de commutation ; 

ledit module d'essai transferant ladite comman- 
de d'essai audit temninal distant ; et 
reactif a la reception d'un resuitat dudit essai, 
ledit module d'essai transferant ledit resultat 
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audit systeme de commutation demandant ledit 
essai. 

12. Proc6de selon la revendication 11 comprend en 
outre r^tape de : 5 

ledrt module detemninant si un essai est en cours 
lorsqu'il re90it une demande d'essai et m6mo- 
lisant ladite demande d'essai s'il existe un essai 
en cours. io 
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